In vitro effects of certain polycyclic aromatic hydrocarbons on mitogen activation of mouse T-lymphocytes: action of histamine.
T lymphocytes were isolated from the spleens, thymuses, and bone marrow of three inbred mice strains, and the effects of two carcinogenic polycyclic aromatic hydrocarbons (PAH) on the mitogen activation of these cells were assessed. Benzanthracene (BA) and 3-methylcholanthrene (MCA) enhanced mitogen activation of splenic T cells in a strain-related fashion: C3H greater than C57BL greater than DBA/2 (P less than 0.025). This pattern of strain relatedness was not observed in T cells from the other lymphoid organs. Mitogen activation was suppressed by histamine to a greater degree in T cells from PAH-responsive mice (C3H and C57BL) than in the nonresponsive strain (DBA/2). Histamine inhibited rosette formation between T cells and histamine-conjugated sheep red blood cells. A histamine suppressor factor (HSF), isolated from splenic lymphocytes grown in the presence of histamine or histamine plus MCA, was significantly higher in activity in culture supernatants from T cells derived from responsive mice than from nonresponsive mice. With the use of Lyt 1 and Lyt 2 monoclonal antibodies, it is shown that the baseline percentage of T helper and T suppressor cells was not significantly different in all three strains. Further, histamine and MCA had no effect on the expression of the Lyt 1 and Lyt 2 surface antigens on splenic lymphocytes. These results suggest that PAH-responsive mice may have more T-cell H2 receptors than T cells from nonresponsive mice. Histamine and PAH compounds may act on the same T-cell subsets, as evidenced by the fact that BA and MCA enhance blastogenesis, histamine suppresses mitogen activation, and these PAH compounds enhance histamine and HSF activity.